Trichothiodystrophy (TTD) is a complex disorder caused by mutations in the XPD gene which affect both DNA repair and transcription. A mouse with a TTD mutation has now been found to display remarkable signs of premature ageing.
seen in patients. Analysis of the mutations in affected individuals did indeed show that the site of each mutation was specific for a particular clinical phenotype [3, 8] . This was conclusively demonstrated by the generation of the TTD mouse, which has the mutation R722W, previously found in several TTD patients.
The Hoeijmakers-Bootsma group, who generated the mice, had previously postulated that most of the features of TTD resulted from subtle deficiencies in transcription caused by the mutation in XPD [9] . But why would a general transcription deficiency result in the rather specific defects found in TTD humans and the mice? They proposed that the XPD mutations in TTD patients decreased the stability of the TFIIH complex. Transcriptional deficiencies would only become manifest in tissues at the end of their differentiation pathway, like hair shafts, in which unstable transcription complexes could not be replaced [5] . A major unanswered question is why, despite the similar repair deficiencies in XP and TTD individuals, TTD patients show none of the sunlight-induced skin pigmentation changes or greatly elevated levels of skin cancers found in XP.
Is the premature ageing in the TTD mice reported by de Boer et al. CS has several features in common with TTD, namely retarded growth, mental retardation, severe cachexia, and sun sensitivity without increased cancer risk, but in addition CS patients have skeletal abnormalities, pigmented retinopathy and calcification of the basal ganglia in the brain [13] . They do not have the brittle hair phenotype, which is the hallmark of TTD. CS has many features of premature ageing, although curiously, for this disorder the manifestation of these features in different organisms is the converse of TTD. They are seen in the humans, but are not particularly evident in a CS mouse model [14] . Most cases of CS result from mutations in one of two genes, CSA and CSB. These genes are required for transcriptioncoupled repair of DNA damage. This is a specific process that is responsible for the rapid removal of damage from the transcribed strands of active genes. Unlike XPD, which has an essential and clearly defined role in transcription, the CS genes are not essential for life in either man or mouse, so they do not have a vital role in transcription. They do, however, appear to have a subsidiary role, which is currently thought to be in assisting RNA polymerase to overcome structures which result in transcription stalling [15] . As with the TTD mouse, it seems to be the combination of repair and transcriptional deficiencies that causes the premature ageing. The Hoeijmakers group has previously reported that, as with the TTD mice, when CS and XPA mice are crossed, the resulting phenotype is much more severe [16] .
The important findings in the recent Science paper 
